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Motivations: why a JPA with ferromagnetic junction? Preliminary experimental characterizations (no ferromagnetic JJ yet)

* Frequency tunability via ferromagnetic hysteresis . Satarianoetal | Cryogenic setup M
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* No need of static fields

* See also recent proposal for ferromagnetic transmon qubit RT Amplifier

(H.G. Ahmad et al Phys. Rev. B. 105, 214522, 2022- D. Massarotti et al Low Temperature Physics, 49, 300 K
794-802, 2023-H.G. Ahmad et al IEEE Transactions on Applied Superconductivity, 35, 1700807, 2025)
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Gain experiments: preliminary results
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First Design/Fabrication of a JPA in Napoli/Pozzuoli Off-resonant pumping:
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Fabrication steps of COUPLED MODE JPA with Nb Technology and ek
Optical Lithography
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* MAGNETIC FIELD LINE FAB: S1 Substrate RIE Etching (200 nm) + Nb
deposition (150 nm) + Nb205 oxide (100 nm)

* Nb trilayer FAB for JJ: 150 nm Nb + 7 nm AI-AlOx + 40 nm Nb

* Removal of top Nb by RIE =54

* Resonator litography and deposition: Nb 400 nm
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First JPA designed/fabricated in Napoli/Pozzuoli

Conclusions/Perspectives

A new proposal for JPA with ferromagnetic JJ
First JPA designed/fabbricated in Napoli/Pozzuoli1 with Nb technology

Preliminary experiments suggest amplification via coupled nonlinear resonators (similar to for example:
C. Eichleret al Phys. Rev. Lett. 113, 110502, 2014 )

Next steps: understanding/modeling of the coupled mode JPA preliminary resultsFabbrication of JPA with
ferromagnet
proposal for JPA with ferromagnetic JJ
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